WHAT THIS STUDY ADDS:
This study provides prospective family data regarding siblings' experiences during HLA typing and donation pre-and posttransplantation. Most family members, including the siblings, perceive no choice in typing or donation, yet have few concerns and report positive aspects to participating. abstract BACKGROUND AND OBJECTIVES: In 2010, the Bioethics Committee of the American Academy of Pediatrics issued recommendations that pediatric hematopoietic stem cell donors should have an independent advocate. Formulating appropriate guidelines is hindered by the lack of prospective empirical evidence from families about the experience of siblings during typing and donation. Our aim was to provide these data.
METHODS:
Families with a child scheduled to undergo hematopoietic stem cell transplant were recruited. All family members, including children aged 9 to 22 years, were eligible. Qualitative interviews were conducted within 3 time periods: pretransplant, 6 to 8, and 9 to 11 months posttransplant. Quantitative scales assessing decision satisfaction and regret were administered at time 2.
RESULTS: Thirty-three families were interviewed. Of the 119 family members, 76% perceived there was no choice in the decision to HLA-type siblings; 77% perceived no choice in sibling donation; 86% had no concerns about typing other than needle sticks; and 64% had no concerns about donation. Common concerns raised were dislike of needle sticks (19%), stress before typing results (14%), and fear of donation (15%). Posttransplantation, 33% of donors wished they had been given more information; 56% of donors stated they benefited from donation. Only 1 donor expressed regret posttransplant.
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In 2010, the Bioethics Committee of the American Academy of Pediatrics (AAP) recommended that each pediatric hematopoietic stem cell (HSC) donor have an independent advocate appointed before HLA typing who has the power, in consultation with health care professionals and ethics committees, to deny or delay the typing. 1 Objections to this include the following: (1) requiring an independent advocate shows disrespect for parental rights; (2) there is no documented need; (3) independence and appointment before HLA typing are impractical; and (4) denying or delaying typing poses a threat to the stem cell recipient. [2] [3] [4] The lead author (L.F.R.) replied that these objections mischaracterize the role of the advocate, who should be considered an "ally" of the donor and family. 5, 6 One barrier to determining appropriate stringency for a donor protection policy is the relative lack of empirical data regarding the experience of families and specifically siblings who are typed and/or serve as donors. 7, 8 Most studies have relied on cross-sectional, retrospective interviews years after donation, [9] [10] [11] [12] with few exceptions. [13] [14] [15] Across these studies, both positive and negative psychosocial consequences of typing and donation are reported, including sibling donors' lack of choice, lack of appropriate information, and need for greater support. [7] [8] [9] [10] [11] [12] [13] The purpose of this study was to prospectively document (pretransplant through 9 to 11 months posttransplant) all family members' views regarding choice, concerns/regrets, and benefit of sibling HLA typing and HSC donation.
METHODS
Families with a child scheduled to undergo HSC transplantation (HSCT) at 1 of 4 geographically diverse sites (Atlanta, Georgia; Philadelphia, Pennsylvania; Kansas City, Missouri; Calgary, Canada) were eligible for participation. All family members identified by the parents, including step-parents, grandparents, and any children, including half-siblings and cousins aged 9 to 22 years, were eligible. Two institutions had donor programs; at one an independent pediatrician provided donor medical clearance and at the other, members of the transplant department, including a clinical psychologist, a social worker, and a physician, met with the donor. Interviews were conducted between 2007 and 2010 before the AAP recommendations were issued. The study was approved by research review boards at each site.
Mixed methods were used. After securing consent and assent, interviews were conducted with all available family members at 3 time points, pretransplant (T1), and 6 to 8 months (T2) and 9 to 11 months (T3) posttransplant, at their home or a private place of their choosing. We report here on a secondary analysis of the interviews with a specific focus on responses regarding child choice, concern/regret and benefit of HLA typing, and HSC donation. Two quantitative scales focusing on the donor decision were completed at T2, the Satisfaction with Decision Scale, 16 completed by caregivers, and the Decision Regret Scale, 17 completed by all family members. The Satisfaction with Decision Scale is a 6-item self-report scale with a 5-point Likert scale response format; lower summed scores indicate greater satisfaction. The Decision Regret Scale is a 5-item selfreport scale also with a 5-point Likert scale; lower summed scores indicate less regret.
Data Analysis
All interviews were audio-recorded, transcribed verbatim, redacted for errors, and content coded inductively by investigators at each site and reviewed independently (by RPand PH) for consistency in the application of codes.
For this secondary analysis, 2 investigators (RP, KH) reviewed each coded interview to extract data about child choice for typing and donation (T1) and perceived benefits and concerns of typing (T1) and donation (T1, T2, T3). All data were tallied by family role. The median and interquartile range are reported by family member role for the scores on the Decision Regret and Decision Satisfaction Scales.
RESULTS

Participants
Forty-nine eligible families were offered the study; 13 (27%) refused, and 119 members of 33 families comprised the sample for this analysis. Patients in enrolled families were younger than those in families that refused (mean age 11.0 vs 13.9, P = .016). No other significant differences were found. Figure 1 presents a CONSORT diagram for the overall study. Table 1 [10%] not-typed sibling) from 6 (18%) families reported that they or another child were worried that they might be a match and hoped it would be someone else.
Two additional children expressed notable concerns. One donor sibling found the whole typing process stressful. This 12-year-old stated he was not informed before typing that he would have his blood drawn nor why. A 17-year-old was opposed to her brother being typed because of his cognitive deficits for fear that, if he were the donor, he would blame himself if his brother died. donor) from 1 (5%) family expressed a serious concern posttransplant. A 9-year-old donor was the only donor who reported that she regretted the donation. The donation was painful and "I was upset because I was wondering where mommy was, she did not come home because of the transplant." She also reported that she believed her mother was the better match.
In all, 60 (64%) individuals from 9 (38%) families expressed no concern pre-or posttransplant. Of note, 2 patients died and their families refused the second interview, so we could not gauge regret in these families.
Benefits
Thirty-eight (40%) individuals across 21 (88%) families reported that the donor benefited from the donation. The benefit was variously expressed as feeling good about having a part in trying to save the ill child' s life; helping the ill child feel better; creating a new closeness with the ill child; helping the family return to normal; making others proud; and becoming a better person. One 14-year-old donor stated, "I just wanted to be a part of him getting through this big important disease." Another 10-year-old donor explained, "It makes me feel better to do that for my sister…. then the whole family could be together and its fun, well, not fun, but, you are the one that' s doing it, bringing the family back together. It' s a good feeling inside."
Choice Seventy-seven (80%) individuals from 24 (100%) families were asked if there was a choice about donation. Of these, 59 (77%) individuals from 23 (96%) families perceived that there was no choice regarding donation for the matched sibling (Table 3 ). The perception of no sibling choice about donation was universal across 14 (58%) families. In the only 2 families (8%) headed by grandparents, all interviewed members stated that siblings had a choice. In another 2 (8%) families, 1 or both parents reported that there was a choice about donation, but the donor reported that there was no choice. One donor stated, "It was just something that had to be done." The other was ambivalent about whether he had a choice. He first stated that his mother had offered him a choice, "But, I decided just to do it for my sister." Later in the interview he commented, "They want me to have free choice, but, I still sort of feel like I was made to do this." This is the same 12-year-old donor who reported that the whole process was stressful.
Only 1 family reported any donor hesitation. A father explained that his 20-year-old son hesitated because he feared donation would impact his career, but agreed when he learned the time commitment was minimal.
Quantitative Scales
Median scores on the Decision Regret scale were low across all family members, indicating no to low regret about the donor decision. Similarly, low median scores on the Decision Satisfaction scale indicate moderately high to high caregiver satisfaction with the donor decision (Table 4) .
DISCUSSION
Most of the 119 family members within 33 families reported no concerns with HLA typing or HSC donation (86%, 64%, respectively) in this year-long, prospective study. The reported HLA typing concerns (fear of needle sticks, stress, worry and nightmares about donation) might have been alleviated if transplant centers routinely explained the process of typing and donation to all typed children. Such education could be performed by an "advocate" or other health care professional. This educational role, however, is distinct from a potential advocate role of screening children pre-HLA typing to determine if they are appropriate candidates for typing. Screening before typing is needed only when it is questionable whether the child, even if a match, should be the donor. 18, 19 This is likely to be a rare circumstance. A careful analysis of the 2 concerned donors in our study did not lead us to believe that these children should not have been donors. Rather, these children likely would have benefited from support and counseling throughout the transplant period. We cannot be certain that all cases in which a child should not be a donor will be easily identifiable (77) 14 (18) 4 (5) a One parent and 1 nondonor sibling were asked at T2 because they were unavailable at T1. before typing. We recommend, therefore, that the transplant team be alert to family circumstances, such as abuse or no relationship with the recipient, which may require further dialogue before systematically typing all siblings. However, instituting a formal screening process before HLA typing for the rare exception seems unnecessary.
The most frequent concerns about donation were fearfulness before donation (23%), pain during donation (8%), and desire for more information (6%) after donation. These data suggest that donors (and other family members) may need better access to more complete and frank information about donation and hospital procedures. We did identify an area of need: systematic posttransplant donor follow-up and education. A number of concerns were mentioned posttransplant that could be addressed through psychosocial support. 11 Should the professionals performing the medical clearance and providing support and education to children be independent of the patient' s transplant team? Our data do not answer this question. One of the 2 concerned donors was screened by an independent pediatrician and the other had a psychosocial assessment, although not necessarily independent, before donation. Most of the donors in our study had no independent medical or psychosocial screening and no concerns.
Most family members stated that siblings had no choice about typing or donation (76%, 77%, respectively); only 1 donor reported he had a choice, confirming previous findings that no choice is involved in sibling donation. 10, 11 But our data also document that the lack of choice was not a concern for either parents or children. Lack of choice, whether a concern or not, may imply the need for an advocate to help the family understand the medical options, but this information may be most effective coming from the treating physician. 20 From the donor perspective, "no choice" becomes concerning in the case of "forced no choice." 11 One 9-year-old donor did regret donation, but her expressed concerns were absence of her mother and believing that she was not the best HLA match, not lack of choice. She was asked and did assent to donation. Support and education of this donor may have helped, but expressions of lack of choice did not seem to indicate the need for an advocate to explain that there was a choice.
One of the more contentious AAP recommendations is that the advocate have the power to prevent donation. As noted previously, we found no evidence that the 2 concerned donors should not have donated. For these 33 families, this power was not needed.
An important theme in our findings was benefit to the donor in the form of having a role to play and being included in the family fight against the ill child' s disease. Even being able to be HLAtyped made some children feel that they had a role. Our findings from both the interviews and quantitative scales can be used by clinicians to advise families before transplantation that the great majority of siblings and parents did not regret typing and donation and even found it beneficial.
Several limitations should be noted: the infrequent expression of concern could result from it being unacceptable in the child's eyes to voice a concern during this difficult time. However, our use of both private interview and quantitative methods and our repeated contact with the family members over a year lessens the likelihood of family members not disclosing their concerns to us. In addition, 13 (27%) of 49 families approached declined participation. Although our findings do not represent all transplant families with a child undergoing HSCT, the similarity of our findings across 4 geographically distinct settings helps to support their validity. Finally, because our study preceded the AAP recommendations, we cannot provide data on whether an independent advocate with veto power is necessary before typing, although these 33 families did not appear to need one. The most important lack was education and psychosocial support.
CONCLUSIONS
Our longitudinal study of 119 family members of pediatric HSCT patients showed that most were positive about the opportunity to donate and did not express concerns. Our study identified several needed improvements to the typing and donation process: education for all siblings before typing, enhanced education of the donor and family members, and psychosocial follow-up with the donor posttransplant to assess and ameliorate concerns. An advocate or other mechanism could accomplish these tasks. 
